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ABSTRACT 

The e01cacy of toltrazurtJ (25 m/kg B. We.) against experimental mixed Elmerfa 

species Infection in chicken {J 20 Cobb broiler chicks} was investigated. The JnfeetJan 

was inJUated 'With spoTulated oocyst (50. GOO) on the 21st day of age ,Performance pa­

rameters, daJlyoocyst count. mortalJty rate, lesions SCOTe and some biochemical pa~ 
rameters were evaluated. Our result!! revealed that, administration of toltrazuri} in 
drinking l+'.l'lter at 1st and second schizogony stage was marc valuable in treatment of 

Chl('ken CQecidJosis due to improvement in body weIght, .... 'eight gaJn and fced eonver­

sian raUo. Moreover, a stgnJi1ca.nt reduction in daily oocyst count also. there was no 
slgnlflcant change of ALI: AST, ALP, uric acid and creaUnine, 

Key wun:f.t': taltrazurJl, broiler chiekcn • coccidiOSiS 

INTRODUCTION 
ln developIng countries animal produeuon 

is bemg subjected to great pressure to satlsfy 
the demand for antmaJ protein required by 

the continued Increase ill human population 
(FAO. 1998). Among the animal producuon 
acUviUes, poultry sector has been adversely 

affected by a variety of constraints, One of 
these constra11lts. poultry diseases continue 
to play the major central role in hampering its 

development (RuahtoD et at., 1999). 

Coccidiosis Is a common enteric parasitism 
that slgnlficantly influences poultry produc­
Hon, caUSing econom.tc losses of about 1.5 bU~ 
llon $ every year worldwide (Stevena. 199:8), 
It is caused by intestinal protozoan parasites 
of the genus EtIl1eria. It results tn reduced 
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produettvity. depressed immune system, and 
causes major losses of livestock (SUo I: U. 
1998: LIIlehoj 8< LIIlcboJ. 20(0) as well as 
poor feed converSIon, high mortality and hIgh 
morbldlty ratcs (AJlen lkFetterer. 20(2). 

Despite prophylactic admLntstration of M.­

tieoccidlrus in feed. there are many reports of 
clinical and sub~cl1nicaJ COCCl.diost& occurring 

as a result of Insufficient effeeti\-'e medIcations 
with conventional antieoccjdtaJs (Chapman. 
1987), Many medications are required to 
fullfil some maln criteria 1ncluding a high lev­
el of efficacy agatnst all developmental stages 

of pathogenIC EtmerJa species Infecting poul­
try and they d1d not interfere wtth the lm­
mune: response of the host during and after 

treatment of cocctdlaJ1nfectton. 
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One of these drugs Is toltrazurll. a S}'ffimet* 

rtcal trlazlnon, which has been Introduced re­
cently and brought substantial progress In 

treatment of various Eimeria infeetlons 

(Greuel et Bl •• 19(9). ThIs compound 1s effi· 

cient against schlZonts and gametes of coccid­
Ia strains (E. tenella, E. aeervulina and E. 
maxima) In poultry (loIebIbom et a1.. 1984). 

CoccidIa become inaccessible to toltrazurll 
only after the ooeyst wall has been formed. 

The aim of our study was to measure the 
effieaey of loltrazurll agaInst expertmental In­

feeUon with mixed ELmeria specIes in chicken. 
and to study their expected; If any; effects on 

performance, mortality rate and some bio­
chemical parameters of chIcken. 

M:II.TERlAL8 JIND METHODS 
Drug: 
Toltrazurll (Totycox 2.5%) ®: Toltrazurll Is 

mlXcd in the drlnkt:ng water at a dose of 7 mg 
! kg body weight per day for two consecu­

tive days. Therefore, the recommended ther­

apeutic dose of toltrazurll 2.5% Is 25 mg / 
Ilter drinking water Verto:mmen aDd. Pee.k, 
(l990). 

EzperImental cblcken: 
One hundred and twenty I-day old Cobb 

broUer chiCks were purchased from local 
hatchery, Chicks were reared under standard 

managemen t practices. All the chicks were 
kept on broiler starter ratlon up to 2 weeks of 
age and later on fed on brotler finisher ration, 

Commerdal ration was free from any medica­
tions espeCially. artticoccidtals. The birds were 
reared on the sawdust lItter, The feed and wa­

ter were provided ad-lIb1tum to all the bIrds, 
Lighting was provided for 24 hr through out 

the experimental period. All birds were V'clcci­

nated agalnst Newcastle disease by Hitchner 

B 1 live attenuated virus vaeeine at 7 day old 

and at 18 day old by Lasota VIa drinking wa~ 
tcr. 

E>perim<:ntal _ EImeria sporulated 
oocyat:. 

FOT thIs purpose. a field straln of EimerIa 

species was isolated from naturally Infected 

chicken, The preparation of the Elmeria oo­
cyst for eXperimental infectJon, 

A. PropagatIon 8Jld lOaIa!lOll at """1Of:a 
for tho eap.,llmental_. 

L Collection and concentration of oocyst:­

According the method descrIbed by 
Soulsby(1968), 

2. Sporulation of collected oocysts;­

According the method described by Long 
11971). 

3. Technique of experimental JnfecUon:­

The chicks were infected at threc weeks 

age (21 day) by inoculation of the sus­
pension of 50.000 oocysts of miXed EI­

merIa spec1es (Donal. 1989). The inocu­

latIon was carried out with the help of a 

rubber tube introduced tnto the esopha~ 

gus. 

B. Grouping a: Ezperlmental d"!gn:­
One hundred aud twenty (120) (1 day old) 

Cobb chIcks were used in this study and were 
dtvlded into 4 main groups each of 45 chicks 
(except group land group2 were 15 chicks) as 

the follOwing, 

Croup 1 : 15 broiler chicks were kept as 
control negative {non infected non treated), 

Croup 2; : 15 broiler chicks were kept as 
non Infected treated with toltrazurll (25mg!L 

In drlnldng water / day}. 

Val. XII. No.:I. zql0 



~ M. Am<O:r; ot III ... 

Group ,3 : 45 broUer chIcks were experi­

mentally Infected \\-1th 50.000 sporulated 00-

cysts of mIXed EImeria speCies at 3 weeks age 

and non-treated. 
Group ., : 45 broiler chicks were exper(~ 

mentally infected With 50.000 sporulated 00-
cysts of mlXed Eimeria species at 3 weeks age 

and treated with toltrazurll (25 mg/L ttl drtnk~ 
ing water I day). Further subdMded Into 
three subgroups (each contains 15 chicks). 

• Subgroup 1 : treated With toltrazurll on 
the 1st , 2nd & Sed day post jnfcctlon (to 

detect the effect of the drug on the 1 at 

generation schizont). 
• Subgroup 2 ; treated with loltrazurU on 

the 4th & 5th day post infection ( to de­

tect the effect of the drug on the 2nd 

generation schizont). 
• Subgroup,3; treated \\-1.th toltrazurU on 

the 6th day post Infection {to detect the 

effect of the drug on the gametocytesl. 

C. -"l' of the IoItr_:-
The efficacy of toltrazurU was evaluated by 

the daily count of Etmeria oocysts in the drop­
ping of 'Ute experimentally infected chIcks, se­
verity of the clinical symptoms Induced by the 
disease, body weight gam. les10ns score and 
feed conversIon. in the experimentally Infected 
chicken. 

1. Ooc:yate COl1Df1ng:-

The dally output of Eimeria oocysts in the 

droppings of the Infected chicks was counted 
from the 7fu to the 12th day by USing Mc­

Master counting slide (Tracy and Webster, 
1996). 

2. LeaIon. 1ICOfe: 

The severity of lesIon was evaluated to de~ 

tennine the efficacy of the drug according to 
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JOhDIQU and Re1d., (1970). The score was 

adopted between 0 and + 4, 

3. Cl!nl<:alaymptom. : 
The bloody droppings were the main clin­

Ical symptoms of eoccIdiosis, The Intense 
of bloody droppings 1n 1nfected non treat­

ed group 1n comparison with the treated 
group was conSidered one of the most im­

portant mean of evaluation the drug em­
cacy, Therefore, chicken were continuously 

examined for recording the clinical symp­

toms. 

4. Evaluation of growth pc:rfonnance pa­
rameter.; 

a- Body wmght and body wmght gam. 
Tcn chicks of each group were \l.ing tagged 

and weighed at the day 20 before experimen­
tal infection of chicken to obtain the average 
body weIght then weighed weekly. Wejghts of 

the chicks were used for the average body 

weIght and calculating the average body gain 
per chIck tn each group by difference bctween 
the 1,wue of body weIght at a parheular week 

from the c.orrespondtng value of the next 
week. 

b- heel Intake .!It feed ulllioatlon 
According the method described by En­

_Inger (1980). 

D. BlochemJ<:al parameter. anaIyaUI' 
Blood samples were collected from Wing 

vein of five chicks from each group In clean 
dry tubes after the end of each treatment as 
the fQllowtng: 

On the 4th day post Infectlon In the 
{subgroup 1) of the group 4. 

On the 6 th day post Infection in the 
(subgroup 2) of the group 4 
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• On the 7th day POSt tnfection In the 
(subgroup 3} of tile group 4, 

Be~:ude non infected non treated, non in­
fected treated with (toltrazuril (25mg/L in 
drrnktng water I day) and infected non treat­

ed group, 

• Serum samples were carefully separated 
by centrifuged at 3000 r.p.m for 10 minutes 

and kept In a clean epindorff tubes: at ~20"c 
until assayed. 

D. a. DetermlnaUon or serum tranum •• 
""",, . ., 

The serum levels of alanlne aminotransfe­
rase (AL T) and serum serum aspartate Am1no~ 
transferase CAST) were measured color1met.rt~ 

cally according to the methods described by 

ReItman and Jl'r1Ulllel. (1957). 

D. b. DetermJnaUou of eerum aJkeJ1ne 
phoepbatea, 

Alkaline phosphatase is determIned by a 

colorimetric method according to Roy. (1970). 
D.c. QuanU_ determlDattoD or _. 

um uric acid , 

Serum uric acId 1$ determined by a colori­
metric method accordlng to Schultz 6: Ka .. 
plaD et al .• (1984). 

D.d DetermlnaUon or serum ereatlnltle, 
CreaUrtlne Is measured by a colorimetric 

method mth deprote1n1satton according to 
the method described by Bartela et al.? 
(l971J. 

_analyala, 
The obtained data in the present study 

were statistically analyzed fOr analysis of vari­
ance (ANOVA) and least Significant difference 
ILSD] as described by SIledeccr and Co­
_.(198lJ. 
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RESULTS AND DISCUSSION 
I. _ or toItruurIl on daily OGCy1It 

count/gm _,. 

egardtng the effect of the tested. drug on 
the daily (7th , 8th , 9 th , 10th, 11 th, and 12th 

post lnfection) oocyst count, the obtained data 
revealed a flatulent sIgnificant decrease in to~ 

tal oocyst count tn all treated groups in com~ 

parison to the infected non trcated group Ta~ 
ble (It The obtained results agree With that 
recorded by Edgar (1955) who stated that, 

the numbers of oocysts dlscharged are scanty 
at first appearance and increased rapidly dur~ 
tog the subsequent day or two until they 
reach a peak. thcn declIned rapidly, More<i­
ver, many publ1catlons have shown that, oo~ 
cyst production correlates poorly with wetght 
development. intestlnalleslons. and even With 
mortality tIt highlY pathogenic SpeCies 

E,Tenella and E,Necatrlx (Weber and Fngg, 
19881. 

Our data revealed that, the lowest slgnill~ 
cant decrease in oocyst count was Sl.9±OAO 

on the 7th day post infection (PI) in toltrazuril 
treat,ed group (at 4th and Stll day PI) in com­

parison with infected non treated group 
(764.0±30.72), \\'hereas, the most obViOUS sig­
nificant decrease In oocyst count on the J 2th 

day post infection was 4,5±0,057 at Il,t 2nd 

and 3l'o PI in comparison with the Infected 
non treated group (89,Q±O,S8j. The obtained 
results demonstrated that, toltrazurU treat­
ment was highly efficacious on the basis of 
the prevention of mortality, and reductions In 

oocyst output this agreed with Ramadan et 
81 .. (l993&. b). On a slmUar ground, Verto­
men and Peak (l990} recorded that: toltrazu· 
rtl was acUve agatnst sexual stages of coccld· 
la, In addttton, Ramadan et aL.(1997) stated 
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that. the oocyst counts of chicken treated 
with toltrazurtl at different dose levels were 

sIgnlficantly lower than those of the undedt­
cated infected control. 

2. _ of toltruurl1 on growth pcrI'w­
mance parameten: 

a- ElI'eeI on Body -aIlt (gm), 
The effect of toltrawril on average body 

weight of experimentally Infected chicken with 

mixed EImeria speCies was summarized in Ta­

ble (2), 

The mean average body weights of broiler 
chicks at 20 days old before infection were 

nearly stmUar, indtcaUng that all grQUPS were 
homogenous, On the oilier hand, the average 
body weight in 1nfeeted non treated group was 

sIgnificantly decreased U497.0±1l2.231 at 41 

days: of age in comparison With the non tnfect~ 
ed non treated group 0669.5±52.B5}. Thts re­

sult conll.rmed by Me Doupld and ReId 
11879) who stated lhat, the protozoan para~ 
sltes of the genus EImeria multtply in the In~ 
testtnal tract and eause tissue damage With 
resulting interruption of feeding and dlgestlve 

processes of nutrient absorption. dehydration 
and blood loss. On a sImilar ground. Fernan­
do and McCraw. (1973) reported that, Eime­
ria infection causes changes in the intesttnaJ. 

morphology. reduction in the absorption ca­

paCIty. increase the rate of replacement and 

turnover of the intestinal cells, increase tissue 

edema. and tnCI'ea..<;e in feed passage time 

thus. alteration of feed intake and overall de· 

crease in body wclght and weight gain. 

The average body weight at 34 days (13 

days post experImental infection) of age, re­

'o'ealed a Significant increase at 1st, 2nd and 
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srd post Infection in toHrazurU treated group 
(1260=60,60), ThIs finding IS agreed with that 

reeorded by Matbla et 01.. (2004) and Mundt 
et Bl. r (2005) who stated that, toltrazurtl pro~ 

vided in drlnking water lmproved weIght gaIn 

and feed conversjon of broiler chicken and 

has a highly benefic1al effect for the animal in 
regards to healUl status. 

Similarly. at 41 days of age, generally all 
infected treated groups ellcHed a slgnlfieant 

Increase in average body weJght in eompart· 

son with the infected non treated group, The 

most prominent Significant increase WaS no· 

Uced in tolu-azuril treated group at 4th and 

5th day post Infection {1811.5±56.39). This 

result may be due to the effect of drug on all 

intracellular developmental stages Including 

those of SChiZogony and gametogony (Kl ... 

tandu and JuanO'ft" 2(06). Moreover, to1w 

trazuril produced healthier gut eplthel1um 

thus, enhancement the absorption of nutri­

ents. 

boo _ on Ictal body -aIlI fI8In (gml: 
The obtained data reflected the effect of the 

adminIstered drug on body weight gain was il­
lustrated In Table {31, The infected non treat­

ed group ellcited a stgnHlcant decrease In 

body weight gain at 27, 34 and 41 days 
(21L5±17,48, 374,5±8.44 I'< 378,Q±83,8u, re­

spectively) compared with non infected non 

treated group. In comparison With the Infect­

ed non treated group, a sJgnillcant Increase 

(t286,0±39.25) In total body weIght gain 

was recorded in toltrazuril Infected treated 

group at 4th & 5th days post infection. This 

findIng supported by !:pc et moo (2006) who 

showed that, toltrazuril it resulted in SJgnJft· 

cantly higher body weJght. Also, Claeeke:nll et 
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IlL (2007) sald that. toltrazurtl significantly 
increase dally weight gain. 

c. E1feet on feed cuuvenlon rat10 (FCRJ: 

The effect of toltrazuril on feed conversion 
raUo of experimentally infected chIcken was 
tabulated in Table {4J. The infected non treat­

ed group showed highly inereased feed con~ 
version raUO (2,59±0.32) at 27 days. At 34 

days. the obtained data showed, a slgnlflcant 

Increase In feed conversion ratio of toltrazurU 
treated group at 4th and 5 th day PI 

(3.38±O,26). These results are In accordance 
with that obtained by and Cleaakena et al.~ 
(2007) who declared that, toltrazurU caused a 

Significant increase In feed eonversIon ratio, 

The obtained total feed conversion raUo at 

41 days clearly demOllStrated that, there was 
no significant difference between all toltrazuril 

treated subgroups and the nOn Infected non 
treated group, this indicating an lmprovement 
in feed conversion ratto, Our finding 113 in con~ 

sistencc With that preViollsly reportcd ",1th 

Mathia et 81.. (2004) who noticed that tol­
trazurU prOvided in drinking water for bro:!Jer 
chicken improved both weight gain and feed 

conversion 

3. Otnk:al ezamtnatkm of the ch.tckm: 
a- C1ln!cal atgn.:-
The non tnfedcd non treated group was 

apparently healthy showed good appetite, 
good feathering and normal dropping, No 

mortalities were recorded. Whlle, the infected 
non treated group was severeJy affected and 
symptoms of depreSSiOn, anorexia, loss of ap­
petite, ruffled feather and bloody dIarrhea 

were clearly observed. The mortality rate was 
13.3% (Table, 5). The appearance or the syrup-
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toms was prominent at the 7 th day (begtnnlng 

of oocyst excretion in droppIngs) till 12th day 
post Infection. The obtained results were sup­

ported by those obtained by Hofstad et at. 
(111M) and <lI:bq et aI .. (1989) In Infected 
non treated chickens. 

ToHrazurU treated group evoked mtld clini· 
cal symptoms. and slightly bloody dia.rrhea. 

General health conditions of birds were slight­
ly affected espectally. the groups treated at 
1st, 2nd and 3rd post infection and at 4th and 

5 th day PI. The mortality rate was 2.2, These 

results are agree With results recorded by Epe 
et aI .• (2006) In calve •• 0caI et aI •• (2001) In 

goat. and I\llam et aL. (2008) 1n chicken. 

They found that, toltrazur:!J red uced the eUm­
cal signs and improved thc healthy status of 

infected groups as cVidenced by the decreased 
mortality rates. lesion soores and oocyst out­
put. 

B. Leldon ocore: 
Lcsions soore was demonstrated In Table 

(5). Non infected non treated group showed no 

clinical symptoms and thc post mortem e.xam" 
ination revealed Soore 0: where no macro­
scopic lesjon. The waH of the Intestine was 

thin and showed a characteristle longnudlnal 
grooves and mucosal folds, The contents of 

the IntcsUne "''ere homogeneous and creamy, 
While, the infected non treated group shQ,","'Cd 
Score 4 lesIons: where the caecal waH was 

distended WIth blood or large caseous plugs. 
Fecal dcbrts was no longer VisIble; 1t Is en­
closed In the caseous plugs and the extent of 

hemorrhages gives the intestlne a dark color: 
the intcstInal contents constst of red or brown 
mucous. Distension may spread along the en­
Ure length of the Intestine. TIlls result is 
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supported by that obtained by Johnaon and 
_. (1970). 

The results of toItrazuril treated group (at 
1st, 2nd, ard and at 4th, 5 th day PI) revealed a 

Score 1 lesion: small petechiae and white 

spots can easily be observed on the serous 
membrane. The damage was d1fficult to notice 
on the mucosal side and some pctech1ae were 
scattered on the caecal walL The caecal roo­
tents were normal. The obtained result is ill 

accordance With that confirmed by Lacziay et 
aI .• (1995) who reported that. toltrnzurll 1S 
more effective in reductng intestinal leSions 
when treatment was inttIated 24 bOUTS post 

infection, S1m:l1ar result was recorded by Sa­
meh et aI.. (2005). The author found that, 

toltrazuril evoked a significant decrease In oo­
cyst count/ gIn droppings and lesIon scoreS, 

4. Effect of medieatlou OIl aome blo­
chemica! parameters: 

The results obtained. regatdtng the effect of 
toltrazurll on the !tver and kIdney functions of 
both experimentally infected or non Infected 
chicken wcre summarized in Tables (6}, (7) 

and 181. 

4.1- LIver fUnctlon:-
The obtalned results in Table (6) revealed a 

non stgn1f1cant changes in both alanine ami· 
notransferase {AL "j and aspartate amino· 

transferase (AST) levels In 1nfected non treat* 
ed and toltrazuril treated group at 1st. 2nd, 

3rd days post mfectlon (at 15t schtzogony 
stage) thiS confirmed with ~k1c-Smgh. 
(1993) who stated that. intestinal coccIdiOsiS 
of rabbit did nol alter slgnH1cantJy the activity 
of these enzymes because it originates mainly 

from liveL On the other band the level of alka· 
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line phosphatase (ALP) :showed a slgnUlcant 

decrease In non infected treated group and 
was 158.2±26.54, compared With the infected 

treated groups which showed a SignIficant in~ 
crease (402.2±47.16) in comparIson with the 
infected non treated group (322.4±49.60), 

Nearly stmilar findings were obtained at 
4th, 5th days post infection {at 2nd schtzogo· 

ny stage) regarding the levels of ALT. AST In 

non infected toltrazuril that, elJcUed a slgnjfi· 
cant 1ncrease of both enzymes, this may at· 

tributed to the metaooUc pathway of toltrazu­
ril 1n liver. Moreover. EruJan. (2004) stated 
that. toltrazurj) itself led to oXidative damage 

at the speCific perIod and dosage. In addltIon. 

alkaline phosphatase was hIghly increased in 
Infected non treated group (B83.20±64,61) 

thiS findings agreed With KuliIlc et al .• 
(1999) who stated that. alkaline phosphatase 

elevated during intestinal coccidiosis in rabbit 
as. this enzyme Is synthesized in the small In­
testine wall and liver. However, the patholOgi­

cal process \Vas confined to intestine, the liver 
showed sIgns of enhanced activIty so, the en­
zyme level elevated and due to the disrupted 
Intestinal barrier and the actMty was ill' 

creased in the circulation. ""'btle, the level of 
ALP was stgniJlcantly decreased In both nOll 

infected treated {158.3Ot26.54l and infected 
treated {719±19,84J. compared With the infect­
ed non treated group (Table, 7}. 

Treatment at 6 th day post infection (at 
gametogony stage) revealed a stgnlficant In­
crease (79.917.25) in AL T level of non Infected 

toltrazurll treated groups. Similarly, there 

was a Significant tncrease in the level of AST 

(299.5±17.5) 1n the same treated groups. The 

alkalIne phosphatase level showed a stgnifi-
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cant Increase 1.11 infected non treated group 
(499.40±64.59l. On the other hand the levels 
of alkaline phosphatase {ALP) elicited a stgntf~ 

{cant decrease tn non infected treated group 
(158.2±26.54) and infected treated group 
(355A±65,23) compared 'With infected non 
treated group (Table. 8).the findings was sup­
ported by Kullale cot aI .. (1999). The non stg­
nlflcant changes in both alanine amInotrans­
ferase (AI.. TI and aspartate aminotransferase 
(AST) of aJ1 Infected toltrazurti treated sub­

groups were reinforced by Ocal et aI., (2001) 
who stated that. toltrazurtl treatment in goat 
kids evoked a non sIgnificant changes In ALT 

and AST. 

4.2- II1dney functlon:-
The obtained data at 1 st schJzogony 

stage showed no slgnlfican t change in uric 
acid level except In infected non treated group 

Ji/luuJouta. Vet. Aled. J. 
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the results showed a slgnitlcant decrease 
(5.14±1.13). At 2nd schJzogony stage urIc acid 
value showed no signJficant changes In com­
parison with non infected non treated groups, 
(Table, 7). At gametogony stage the highest 
uriC aCid value was recorded In infected 
non treated (13.22±2,60j, \Vhlle creatinine 
showed a significant increase (1.4±O.29) 1n 
non infected treated 'With toltrazurll ITabte. ai. 
A sJmtJar result obtained by Allam et a1 •• 
(2008) who. attributed the high value of 
crtcatlnine and uric acid to the high proteln 

level of the consumed dIet. Moreover. Allen. 
(2002) reported that, oxidative strcss occurs 
during the acute phase (days 5~7 post infec~ 
lion) of primary aVian coccidia infecUons. Thl& 
is a period of much host tissue destruction 
that 1s associated W1th maturation and shed­
ding or oocysts and uric acId Increased 138% 
at32hrPI, 
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Table. (I): Effect oftoltrazuril daily oocyst count/gm faeces of exp erimentaily infected with mixed 
Eitner/a species, (Mean±S.E»)aO 3 n =3 

Table ('2): Effect of toltrazuril on a verage body weight {gm) of experimem.aUy infected chicken with 
mixed Eimeria species. (Mean ± S,B) 0=10 

Val. XlI, No. 11, 2010 



Tahle (3): Effect o{toitrazuril on body weight gain (gru) in experimentally infected chicken with 
mixed Eimeria species. (Mean ± S,E) 0""10 

----,._ .. 
Body weight gain (gm) 

1'--G~OlJPS 'I Tim~ or drug 
adminidration 

At 27 days at 34 days at 41 days To-tal' "r __ -=,...._--4,,,d""n~. Ufe _t=""-!", _____ -j-___ -'_-' ___ --'_+__ ...j 
(Non ;~ected 2745±4.79~ 403.5±lS.31" 451±27.24bt n2~~.3~: I 
Dort treated 

G3 
(lnrett!.! 

treat 
d DOD 

edl 

I , 

I G4.A 1 (II:t J-'&Zlld &3'd 

[:"~ G4.B 
treated (at 4110 & :5" 
r~zuri) davs) 

G' 
i (lnr(:ded 
: with toll 

I ~5~ Iter) ~~G4.C 
(aUtil dan) 

, 

I 
374,5±&.44b 

, , 
211,5±17.48' , 37&::S3.86¢ 

1 , 

1 340.5.±23A4" 
, 

390126,87' 1 511±16.SS" 0 
, , , 

359±6.35l , 
339.5±27.71b 588:rJ9.46' , 

, 

289Sx7.2lf 3355x16.13b 510±6756ab 

. Means v.ithm the same colJrnn beru'lng different supersCriPts are slgmficant at ~O.05 J 

, 

l. 964±9S.26" 

, 

i 1242±5J.5J·1> 
, 

1 1286:1:39.25· 
, 

L J135±85.95"& , 

Table (4) : Effect oftoltraruriJ on feed conversion Talio in experimentally Infected (with mixed Eimeria $pecies) 
chicken. (Mean ± S.E) n=}O 

50 

r----r;;;;=:c=:--f'---.-<::::; .. --.. ~=-;;;;-:---~ 
Time or drug feed eouverslou ratio ('%) 

admillistrstil.ui ;-:::-:-7:'-:-'"'r--'::-;;T""~-'--Groups 
TOtal i during lik qde i --At 21 ds)'s at 34 days I' at 41 day, --=-+=1 ~~~+---+--+~--+--- .. ~ 

, (NOD in~!ted Don ! L9888±O.03l>o l.7889±O.OSl'! 1.8794:t0.12" U57O±O.06 <I I 
,'mo""'L-..I lii::1 . 
r;;.::!~~.. 1_--;:".-,:-_+-2_,'_9_09±_0_.3_2_' f' 2466

I±O,012 "_'+1 _'_.2_'_6_0._'_.4_I-'--li-'· _l_.l_"_9t_O_'l_2·_'..,1 

G4 
(lnrected trellted 
"nth toltrazvri) 

(25 mglliter) 

G'.A • 
1~:·_'_)-,·d,,~,:l.;:U,-&J_'_' -< 2.1679±0.16" 2.6074.021" 1 2.0'2S±0.06' 1 2.2222.0'''''1 

, G4.B I 
i (at 4TH

". 5TH 2.1527:t0.03~ 3.3175:tO,26 ~ 1.&733±O.06 b 2.2892:tO,06e 

~ day!) 
, 
, G4.C ____ --1L.~~ days) 

2.8741±O.16 ao 
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Table (5): Effects of toltrazurH on mortality rate and lesion score tn experimentally infected (with 
mixed Eimeria species) chicken. 

Table (6) : Effect oftoltrazurii on some biochemiea I parameters in serum of experimentally infected 
chicken with mixed Eimeria species at t iI Schizogony stage (I '\ 2nd W1d :3 N days post 
Challeng'I)' (Mean±S,El_~n-5 ~ .. __ .. ___ -, 

Biochemical parameters 

Croups 

61 
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Table (7); Effeet of toltrazuril on some biochemical parameters in serum of experimen1.ally infecl.ed chlcken 
with mixed Efmeria specie& ill 2..,j Scbizogony stage (3,d44ll! days post challenge). (M ean±S.E) 
n =5 

I-~ 

I 
Groups 

1 
o.50±0m" ' 

Table (8): Effeel of toltrawril on some biocbemical parameters in serum of expetimentally infected chicken 
wilh mixed. Eimeria speeies algamelogony stage (6"' day post challenge), (Mean±S,E) n "'5 

.----. Bio(hemic1!:l parameters ----1 
I LJ'Vl!r (undiODS Kidney (um::tlons , 
, 

(U/L) i AST (U/L) I ALP (lUll.) 
Uric acid Creatinine 

I ALT 
(mllldl) (mgldl} ._ .. _.J_.~._. 

.-~ I--'-"-'~ , 

-~----~-'~-'--'. 

Groups 

, 

50,97: 1.28b 23S.27H.29
b I JO.L20±ll,.93; 7.74±0,191> a,54± 0.04' , , 

-.-~~.~--~--~ 

G4,C 

[nfected&lteated 4952±0"~ 211,9"'-'-5J6~ 355.40±652"l> 'I' 6.19±0..26c O.S2±O.04h 
with tolt. (25 ,.31.1 o,::L ..1 

L-. ",gil"") '._._,--___ .J 
Means within the same column bearing different superscripts arc signifieant at (p<i).05) 
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